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Dear Governor Byrne: ! ké#-1

Inclosed is the Phase I Inspection Report for Upper Highland Lake Dam,

t Sussex County, New Jersey which has been prepared under authorization of the
Dam Inspection Act, Public Law 92-367. A brief assessment of the dam’'s

| condition is given in the front of the report.

———

1 Based on visual inspection, available records, calculetions and past
operational performance, Upper Highland Lake Dam, a high hazard potential
structure, is judged to be in good overall condition. Te dam's spillway is
considered inadequate, as 59 percent of the Spillway Design Flood (SDF)

. would cause the dam to be overtopped. The SDF, in this instance, is one

4 half of the Probable Maximum Flood (PMF). Additional hydraulic and
hydrologic studies are believed unnecessary since remowal of one of three
flashboards at the spillway will increase its capacity sufficiently to
accommodate the design flood. To ensure adequacy of the structure, the
following actions, as a minimum, are recommended:

a. It is recommended that monitoring of the leak begin immediately
along with investigations to determine its cause and the remedial action
that might be required. In addition, it is recommended that ome of the
flashboards be permanently removed or that a method be developed which will
absolutely guarantee the removal of at least one flashbgard for any
discharge condition that may be encountered at the spillway.

b. Within twelve months from the date of approval af this report the
following remedial actions should be initiated:

(1) Filling and seeding the eroded areas on the erest and downstream
slope of the dam. The upstrveam face should be protected against wave action

by the emplacement of riprap along the crest at the water line.

(2) Tree and brush growing on the downstrecam side of the embankment
should be removed.
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Honorable Brendan 1. Byrne

(3) 1f the source of the seep at the toe of the dam cannot be
determined, the area should be brought up to the prevailing elevation of the
toe utilizing a graded filter material designed to retard flow and prevent
the movement of fine material,

(4) All spalled and deteriorated concrete at the spillway should be
repaired and the siltation on the upstream side of the weir should be
removed.

c. It is recommended that the association's existing work program be
expanded to include periodic maintenance of the dam and the development of
operational procedures.

d. The owners should develop an emergency action plan and downstream
warning system to minimize the potential for flood damage downstream.
A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State QOffice contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Courter of the Thirteenth District., Under the
provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasomnable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,
Y %ZZ@
1 Incl . OGKR L. BALDWIN
As stated Lieutenant Colonel, Corps of Engineers

Commander and District Engineer

Copies furnished: _

Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief

Bureau of Flood Plain Regulation
Division of Water Resources

N.J. bept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625




UPPER HIGHIAND “AKE DAM (NJ00797)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

v

This dam was inspected on 24 March 1981 by Louis Berger and Associates,
Inc., under contract to the State of New Jersey. The State, under agreement
with the U.S. Army Engincer District, Philadelphia, had this inspection
performed in accordance with the National Dam Inspectiom Act, Public Law
92-367.

Upper Highland Lake Dam, a high hazard potential structare, is judged to be
in good overall condition. The dam's spillway is considered inadequate, as
59 percent of the Spillway Design Flood (SDF) would cause the dam to be
overtopped., The SDF, in this instance, is one half of the Probable Maximum
Flood (PMF). Additional hydraulic and hydrologic studies are believed
unnecessary since removal of one of three flashboards at the spillway will
increase its capacity sufficiently to accommodate the design flood. To
ensure adequacy of the structure, the following actions, as a minimum, are
recommended :

a. It is recommended that monitoring of the leak begin immediately
along with investigations to determine its cause and the remedial action
that might be required. In addition, it is recommended that one of the
flashboards be permanently removed or that a method be #eveloped which will
absolutely guarantee the removal of at least one flashbmard for any
discharge condition that may be encountered at the spillway.

b. Within twelve months from the date of approval of this report the
following remedial actions should be initiated:

(1) Filling and seeding the eroded areas on the rrest and downstream
slope of the dam. The upstream face should be protected against wave action
by the emplacement of riprap along the crest at the water line.

(2) Tree and brush growing on the downstream side of the embankment
should be removed.

(3) 1f the source of the seep at the toe of the dam cannot be
determined, the area should be brought up to the prevailing elevation of the
toe utilizing a graded filter material designed to retard flow and prevent
the movement of fine material.

(4) All spalled and deteriorated concrete at the spillway should be
repaired and the siltation on the upstream side of the weir should be
removed.

c¢. It is recommended that the association's existimg work program be
expanded to include periodic maintenance of the dam and the development of
operational procedures.

d. The owners should develop an emergency action plan and downstream
warning system to minimize the potential for flood damage downstream.

L Tl
‘h! LI (e

ROGER L. BALDWIN
Lieutenant Colonel, Corps of Engineers
Commander and District Englneer

APPROVED:

- >
DATE: 4
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Name of Dam Upper Hiahland Lake 2Zam Fed ID= IJ 807937

State Located New Jersavw

Countvy locatac SRR -

Coordinates Z3t.e =l 7.7 =~ Tonz, T4lE.C

Streanm _nn3m2z TricoTir o oZlznlana Lane
Date of Inspection Marcn 24, 198

ASSESSMENT OF
GENERAL CONDITIONS

Upper Highland Lake Dam is considered to be in a generally
gocd overall condition although its spiliway capacity can
accommodate only 58% of the 1/2 PMF design storm. It is
recommended that the dam be evaluated within the framework
of the high hazard classificacion due to the high potential
for severe property damage and loss of life immediately
downstream of the dam. Additional hvdraulic and hydrologic
studies are believed unnecessary since removal of one of
three flashboards at the spillway will increase its capacity
sufficiently to accommodate the desian flood. Investiga-
tions to determine the source of a seep at the downstream
toe, and its repair, should begin immediately as should an
evaluation of methods to provide for drawdown of the lake.
It is recommended that one of the flashhoards be removed
immediately or that a method be provided that would
guarantee removal of a flashboard during periods of high
discharge at the spillway. Remedial measures to be under-
taken in the near future include the repair of the concrete
at the spillway, removal of brush and trees from the embank-
ment, emplacement of riprap on the upstrean slope of the
dam, repair of the eroded areas on the embankment, and
removal of the sedimentation on the upstream side of the
spillway weir. It is further recommended that the owner
develop an emergency action plan and warning system to
reduce the downstream hazard potential.

K ALAN_

AbraKam Pdrera P.E.
Project Manager
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This reveort 1s orenaved unldar quidanss conzzinel in the
Rezorrandad Jugidalin Iow 2 T ~% Zarms, Tor
Przza I Investldgasn 2 tellnes Can oe
ovrcalnzd Irlm the Jifice 2f Chief of Tnainmsar 3, Washington,
D.2. 20314, The o cs-=iza=isns iz <o
idenziiv exgadiziz =222 nazaris <o
husmat Lifs or Sro- <sz zanecal
coniizicn of the dam - darzz zné visual
inscectzions. Derailad 2 alvses invelving
tozographic mapping, 3.2 T ons, %testing, and
detailed computational 2 ond the scope of a
Phase I 1investigation; however, the investigation is
intended to identify any need for such studies.

In the review 0f zhis report, 1t shsuld Ze realized that the
recortad conditicn 0f the Zan is based 2n copservarions of
field conditions at the me of lnspection along with data

team. It is important to note

n

that the condition of a n depends on numerous and con-
and

t

e

t
available to the inspecti

d
stantly changing internal and =xternal conditions and is
evolutionary in nature. It would be incorrect Lo assume
that the present condition of the dam will continue to
reoresent the condition of the dam at some point in the
futur=. Only through continued care and inspection can
there be any chance that unsafe conditions will be detected.

Phase I inspections are not lntended to provide detailed
hydrologic and hydraulic analyses. 1In accordance with the
established juidelines, the spillway test Ilood is based o©n
the 2stimatad "probable maximum flood" Zor the region
{gr=atest reascnable possible storm runoff) or fracticns
ther20f. The test flood »rovides a measure of relacive
spillway capacity and serves as an aid in determinina the
nea2d for mere detailed nvdrelogic and hydraulic studies,
considering the size of the dam, its general condition, ancd
the downstrzam damage potencial,




1.1

1.2

AT .
VAME OF Nt :
pEakal =
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GENERAL .
a. Authoriz-
This report is zusrn=2riza’d 2v the Dam Tnstactinn
Act, Publiz Law 3I2-3%7, znd has heen nraparad in
accordance with Contract FPM-136 bhetween Louls
Berger & Asscclates, Inc. and the 3tate of New
Jersey and 1ts Decartment of Environmental Pro-
tection, Division ofF ter Rescurzces. The 3State,
in turn, is iar ment wita the ~.3. Arnmy
Corns of = adelohia o have this

inscection

b. Purpose of Inspection

The purpose »f this inspection is to =valuate tne
structural and hvdraulic condition of the Upper
Highland Lake Pam and appurtenant structures and
to determine 1I the dam constitutes a hazard to
human life or property.

DESCRIPTICHN OF PROJEC

a. Description of Dam and Appurtenances

Upper Highland Take Dam is a 31l-foot-lonag earth
structure with a3 ¢oncrete spillwvav located at the
left abutment, The embankment has a maximum height
of 17.6 feet, a crest width of 135 fe2et, and a Adown-

res

Strean slope of 2H:1YV. A ls-foot-wide, 48-foot-
lona concrete and wooden decking and deck struc-
ture extends 21 feet into the lare about 100 feet
frem the right abutment. The 16.75-foot~wide
concrete welr has 2 wooden and 1 steel R-inch-i.iqgh
flashboards and a steel-truss-sunported concrete
foot bridge extending between the spillway side-
walls. The clear opening at the spillway is pre-
sently 19 inches by 16.75 feet. Discharge over the
weir drops 6 feet 10 inches to a 20-foot-long con-
crete apron before entering a small rock-lined
stream channel and flowing about 100 feet to a 3-
foot by 2-foot nval pipe culvert extending under
the community tennis courts.
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FORb S b

The dam s zozuzzaed 1a oa 3mall Jeocression on s
sloros Zorilring the west sido oI Higrnland Lake; Lt
is locacs. - mear Hiinland Tzixe Toad zgouz 300 Zacc
north oOrf itws -unction w~itn Aalgonguian RPcad in
Vernon Townspin, Sussex County, New Jersev. The
reservoir 1s 3ccot LT3 feet ceilow the crest of
Wawayanda Mountain ia £he north central portion of
the comnunizw oL Highland Laxes and nay pe reached
via Rourte 13 and Higniznd Lakxs- Road.

Size Classiiizzzizn

The dam has 3 maximum Zeignt of 17.4 feet and a
maximum storage capacity cof 106 acre-Ieet. Accord-

;
defined by the criteria in the Recommended Guide-
lines for Safety Inspection of Dams (stcrage less
than 1,000 acre-cfeex and neight less than 40
feet).

c
ingly, this dam is in the small size category as
r
8]

Hazard Classification

The dam is located in the middle of extensive resi-
dential develcpmenz in the comnunityv of Hignland
Lakes. The Jownstream channel decreases in size as
it descends the mountain slope and meanders between
homes and the residential street system. Communitvy
tennis courts are located at the tce of the dam and
two homes are situated immediately across the road
from the downstream end of the courts. A failurc
could causc extensive damage to these and other
homes and could result in a significant loss of
life particularly if the tennis courts were
occupied at the time of the failure. Accordinaly,
it is recommended that this dam be classificd as
high hazard.

Owner
This dam is owned by the Highland Lakes Country
Club and Community Association Inc., Highland

Lakes, WNew Jersey.

Purpose of Dam

The dam was constructed for the purpose of creating
a recreational lake.




5. T2Elnoan DR AU S -ITlzs
Althouagh «2ner2 :r2 no engineering or constriaction
records awvillanle, othar Jfams created o7 e sanme
developer .n zne Zighland Laxss ¢ommunisy were
designed ov Newel C. Harrison, Butler, N.J. and
construct2d oy Collar 4 Yan3lackon, CGeraral
Contractors 2I “Jarreon, M.J. It is zmeossible that
the same firms erected this structure,

h. Mormal Overzcing Srocaduras .
There are oo Icr~al coerztinT cSrocefura2s That zre
applicable to this dam, However, a full-tir~ main-
tenance stalIi s z2roloved by the Laxe Association
for the purgcse of jroundsikeeping and repair.

1.3 PERTIMENT DATA

a. Drainage Area
Upper Highland Laxe Cam has a drainage area of 0.12
square miles, which consists primarily of woodland
and suburban residential development.

b, Total spillway capacity at maximum pooi elevation
(top of dam) - 162 cfs

c. Elevations (feet above MSL)
Top of dam - 1,272
Spillway crest -~ 1,269.8
Streambed at centerline of dam - 1,254.4

d. Reservoir

Length of maximum pool (top of dam) -
820 feet

Length of recreational pool {(spillway crest) -
800 feet

e. Storage (acre-fcet)

Top of dam - 106.0
Recreation pool ~ 84,2

~

f. Reservolr Surface (acres)

Top of dam - 10.6
Recreational pool - 9.2




ot
Tvpe - Far<l with concret2 soillwav at lefs
asutneEnt,

Length - 311 feet

Height - 17.:2 fzecx

Zoning - Unknown

Impervious Core - Unknown

Cutoff - Unknown

Grout Curtain - Tnxnown

Diversion and Regulating Tunnel - None

Spillway

Type - Concrete weir with wood and metal flash-
boards. Trapezoidal channel at rignt
abutment.

Weir Length - 16.75 feet

Gates - None

U/S Channel - Eight-~foot-long sand and gravel
approach channel.

D/S Channel ~ Concrete spillway apron about 20 feet
long.

Regulating Outlets

None - no draw down facilities.

|
|




2.1 SIGY

| A search of wvarious agencies and discussions with
: the »swner's resrsanctativras Zaoled =2 Sooduge any

desian dertails, resorts, or drawings. All
: dimensions dewniczed aere.n were measurad in che
; field. R

2.2 ZONSTRUCTION
Although i% is believed %his dan was consgtructed by
the same contrzccor tha ilts the orher dams in
o)

S
this region, no ¢ details were available
to the inspection teanm. } contractor could not
be located nor were as-puilt vlans available.

There are no records of the construction olans hav-
ing been £
made by St

iled with the NJDEDP or of any inspections
ate enginears,

The ﬂam is located in a region underlain by the
Pre-Cambrian age Byram gneiss, 3 dense, hard, and
characberlbc~cally sanded netamorphic aranitoid.
The reservoir occuriss a small, rocik-pound depres-
sion caused by glacial scouring. The thin over-
purden in this area consists primarily of silt and
organic material.

2.3 OPERATION

No data pertaining to the operation at this dam was
obtained (see Section 4).

2.4 EVALUATION
a. Availability

Although the hydraulic and hydrologic conditions
could be determined from field measurements and
observations, several design criteria could not be
evaluated due to a lack of engineering data, in-
cluding the depth to bedrock, condition of founda-
tion, existence and confiquration of a cutoff or
corewall, and the relative vermeability of the
embankmnent.

()]

e e IO By ot




Sto b 27

e
fu

-

Althouagh ro
internal
complimenz._d &t
tions performe
sufficient 3at
the dam's over
PL 92-367.

Validity

r~ation vertaining +o the dan's
was obtained, field oopsa2rvations
hvdrzuollc znd hydroioglc calcula-
by the inscection team, provided
on which %20 base an asscssment of
L safetv within the purview of
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General

Visual insvection of Uprer Highland Laxc Dan
(a.k.a. Lake Zne Dar) was performed on Harch 24,
1981 at which time the lake level was abouc S
inches belcw =he =op cf the Zlashincaris since the
flashboarsz ~=2re waizzd scen slizhclye =0 “ezd e
lake at a lower 2lovation 3during the winter. The
dam appears to be in cenerallv agood condition
although some light =2rosicn was noted on the
downstream embarkment and a substantial seep was
obsecrved at the toe of the dam about 100 fzet to

the right of the spillway.
Dam

The dam's embankment is in fairly good condition,
although it is slightly uneven horizontally. The
back portion of the crest is generallv 4 to 6
inches higher than the front as a result of
pedestrian traffi Minor erosion was noted along
the upstream edge of the crest, presumably due to
wave action, and at two locations on the down-
stream slope, which appear to be paths. Erosion
was also noted adjacent to the spillway wingwall
and the concrete portion of the dock and deck struc-
ture. While the downstream slope of the embankment
has a substantial grass cover, it also supports
numerous pine trees, some as large as 18 inches in
diameter. A substantial seep was observed slightly
beyond the toe of the dam and about 100 feet to the
right of the spillway. The scepage arca contains

a l-foot-deep standing pool of water that is about
6 feet by 15 feet in areal extent and appears to be
about 3 feet lower in elevation than the prevailing
dam toe elevation. A wet, leaf-covered channel
extends from the seep and intersccts the spillwav
outlet channel near the oval pipe culvert. The
water in the seevage pool contains a thick orange
precipitate, suggesting the possibility of iron
piping in this arca, although none was observed or
reported at this location.




The zn:llvav ard sid:walls are in fair overall

; - althour: -2me concrete deterioration,
censonant Jith to2 age of the structure, was
observed. Spalling and cracking of the sreillway
apreon was obscrved, and a horizontal crack ox-
tended the width of the spillwav about 18 inches
below the tov of the weir. Spalling was also
somewhat more severe at the 3Jjunction of the
spillwayv sizac and rcn. -

[\
UORN

Reservoir irea

The terrain surrounding the lzke is gently sloping
with extensive suburcan development to the east
and west and less densely developed woodlands to
the north. A sandy beach is located at the rignt
abutment and several docks dot the shoreline of
the lake. Althouagh not discernible along the

face of the dam, there is a sediment build-up at
the spillwayv that extends to within 3 feet of the
top of the wingwall. This level is about 7 inches
higher than the concrete weilr crest and seems o
indicate that the lake is always lowered by
placing edges between the two owest flashboards,
causing the siltation level to remain at that
elevation.

Downstrcam Channel

The downstream channel is small and narrow, extend-
ing diagonally from the spillway to the edae of the
tennis courts, where it enters a 2-foot by 3-fcot
CMP culvert that extends under the courts and a
road another 150 feet downstream. The terrain
surrounding the channel is relatively flat and
lightly wooded. The tennis courts located to the
right of the channecl are 6.1 feet higher in eleva-
tion than the culvert invert. The culvert invert
is also 4.3 feet lower than the toe of the dam.
During extremely high discharges, the area between
the tennis courts and the left abutment area must
flood due to the relatively small discharge capac-
ity of the culvert. A 6-foot, 8-inch-high timber
retaining wall is located at the downstrecam end of
the tennis courts. A local road extends along the
bottom of the retaining wall and two homes are lo-
cated on the opposite side of the road. The chan-
nel on the downstream side of the road is deeper
and wider with steep side slopes. Several homes
are situated near the top of the channel 500 to 700
fcet downstrcan.




SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDRURES

There are no formal operating procedures presentiy
in existence although the Lake Association empioys
a permanent maintenance crew in addition to soé-
sonal part-time help. This staff{ is resonsislc

groundskeeping, preventive maintcnance, lane =
ations, and repairs to the community propert:
present operations are restricted by funding |
tations.

~ -

1y by

"¢
|

T

- 0

[

[,
[

4.2 MAINTENANCE OF DAM

While the primary responsibility of the mairzernz
staff centers around groundskeeping, their dutic
also extend to repair work within their caceril:
I+ appears that the dam is presently maintainecd
an adeguate manner, although attention could be
concentrated in the area of the growth ané light

erosion on the embankment backslope.

4.3 MAINTENANCE OF OPERATING FACILITIES

The only regulatory components at the dam are the
spillway flashboards. While no formal maintenance
procedures exist for this facility, it is appar-
ently revaired on an as-needed basis and does not
appear to exhibit any opvious signs of neclect.

4.4 DESCRIPTION OF WARNING SYSTEM IN EFFECT

No formal warning svstem is presently in effect.
Al+hough residents livine near the dam might
observe hazardous conditions during heavy sSCorms
and notify local authorities, it was observed
that the downstream homes are situated in very
vulnerable locations with respect to ficod flows.
I- 1g pelieved that only

noadtomated warning
ient adavance notice
s z dam failure.

The present operaticnal preocedures and community
safeauards are Seemesd o oe inedequate in view of
the loceation and positicrn ¢ the dam and the poten-
tial to downstrear damace. . ceneral community
warninc svrster and emcercenc action plan should be
develoned alons wis® z mors ‘mtansive procran of
inspection and ~z ~Lomznce




5.1 BVALUATINY © - STATURIT :
a. Desicn Data ;
1
In accoriance with the c¢rireria presented in the
Reconmended Cuidelines for Safetv Insmection of
Dans, .t nas oecen determined taat tne Lgoer igh-
land Lake Zam (s small in size and falls within tne
hich n2czrd cz-eccory,  hccoriinziy, the spillway
désign “loca (3DF; was dectermined oy the inspection
i team to De one-half the probaple maxinum f£lood
! (PMF}. The :nflow avdrozrazn was calculated using
‘ precipitation data from Technical Paper 40 and

Technical “Memo NWS Hydro-35. [In accordance with
Corps ot Engineers directives, the inflow hydro-
grapn and f£lood routing were gerformed utilizing
the HEC-1 computer program. Peak inflow to the
reservoir for the 1/2 PMF was 378 cfs. When routed
through the reservoir, this flow was reduced to 279
cfs. The spillway capacity before overtopping
occurs is 162 cfs and therefore can only accom-
nmodate 38% of the design flood. 1In its present
configuration, the spillway capacity is inadeguate
although not seriously inadequate since the short
duration and low velocity of overtopping during the
design storm would probably not result in a dam
failure. {See paraaraph 5.1 4, Overtoppind
Potential).

Experience Data

There were no operational records or experience in-
formation available to the inspection team concern-
ing this dam.

Visual Obscrvations

There are no indications that the dam has ever been
overtopped, although hydraulic calculations indi-
cate overtopping is possible with the 1/2 PMF
design storm. The ingpection team noted that the
spillway flashboards limit the discharge capacity
considerably and the stecel bridge truss could serve
to entrap debris during severe storms, further re-
ducing the ability of the spillway to accommodate
heavy storm runoff,

10




Basel on -n: hodraiilc evaluation, it apopears that
the fam .ou2ld oo svarrepped bv 2.9 inches for
appreximactelv 20 ninutes during the 1/2 PMF desiqn
storn. The maximum velocitv of the discharae over
the dam would te abcout 2.25 f2et cer second which,

| due to th2 saort duracion of -hc overtopping, would

{ probablyv rot cause significant Aamage to the danm or
resuls In 2 dam failure. HYowever it is recommended
tha 2 e ing potential oe complately 2lim-
ina o w3l of sne af she taree 3-
flasncoa would ilncrease the spill

t capa v s and reduce the routed o

; to g the spillwav to transmi
desi ut overtoopping the dam.

e, Drawdown

tlo draw down facilities were observed at this dan.
This s considered a serious deficiency and if, in
tact, no blowoff exists, studies should be imple-~

mented to determine a feasible method of draining

the lake during emergencv conditions.

L1
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SECTION & - STRUCTURAI, STABILITY

6.1 FEVALUATION NF STRUCTUPRAI, STARILITY

a. Visual Observations

i ’ o deficiencies of a structural nature were noted
during the inspection of this dam. The crest is
relatively uniform in a horizontal plane, and al-
though the width of the dam crest varies slightly,
the maxinum height-to-width ratio is relatively
modest (l1l.1:1). No indications of mass movement of
material, such as secttlement, sloughing, or crack-
ing, were noted. However, the leak observed 100
feet to the right of the spillwav has the potential
to develop into a more serious problem if left un-
corrected.

b. Design and Construction Data

As indicated in Section 2, no information is ,
avallable regarding the design or construction
history of the dam. However, the field observa-
tions are considered adequate to render an eval-
uation of this dam's structural integrity.

c. Operating Records
While no formal operating records are maintained by
the lake association, the dam appears to have
perforned satisfactorily since its construction.

d. Post Construction Changes
There are no records of any structural modifica-
tions performed at this cam nor do field observa-
tions suggest there have been structural chances

since the original construction.

e, Seismic Stability

Upper Hichland Lake Dam Iis located in Seismic Zone
1, where seismic zcsivity le slight and additional
structural loadon: imperted thereby is generally
incsiagnificant. ZIxperience Indicates that earthen
dams in Zone ! that are stable under static loading
conditions will maintain their structural integrity




when suhbjected to the neqgliaible -dynamic loaar

imposed bv the weak scismicity characteristic CI
this area. Ac indicated 1in tne preceding
araphs, this aam 15 considered statically
witiiln 1ts present confiquratior,
that it will remain stable during

STa

and it 13
seismnlc |




SFECTION 7 - ASSLESHMITNTS/RRCOMUTHIR, TIONS !
REMEDIAL ACTIONS

7.1 DAM ASSESSMENT

a. afety

1]

Subject to the inherent limitations of the Prnzsc I !
visual inspection, Uppcr Highland Lakc Dam : ;
judged to be in & gencrally good condizior. o -

ever, the spillway is capable of accommodatina onliv

58% of the 1/z PMF design storm with the flas:i-

boards in place. The spillway capacity car ¢

incrcased to 260 cfs by providing for rerioval of

the top flashboard during periods of high iniliow.

It is recommended that this dam be placed ir <he

high hazard category due to the high potentia. Ior
Ioss of life and severc property damaac immediately

downstrear of the dam.

b. Adequacy of Information

T P

rEm

With the exception of visual observations, no
information was available for use in evaluating ¢
condition of this dam. Zlthouch no data, rclativ
to the compesition or construction of the embani-
nent was located, £field observations Levraln"
nothing of concern with respect to the condition of
the dam. The gecretry of the structure is auite
uniform and it has 2 gencrally well-tended apvee
ance. accordingly, the information gathered in
field 1s considcred adequate to render an nva1uc—
tion of the dam's condition within the purview of
PL 92-367.

E v

h

Al
3
[
T T e T ey

c. Urgency

Tl

e

While implementation of the recommendations per-
taining to routine maintenance may be undertaken in
the near future, it is ‘el‘ ‘ra* monitorina of the

leal should begin immediztelw N
] - >

€. llecessity fovr Further S+e(ivw §

: ; i

Since removal of one o0f the =zZnrce f-inch flash- ;

beocards will increase the spiliway capacity suffl ;

! cicntly to accommodate the 172 PMP desian storm, ;
' no additional H&H studies arc recommended a+< this }

AL A At T




time. However, the source of thne leak at trno ton
of the dam should be investigated to deternoaine 1 f
this 1s, 1in fact, the location of & low-lcvel
hilowoff pipe drain. If no drair can be locatesd a-
the dam, it is recommended that studies be 1rpie-
mentecd to determine the most feasible manner o
providing adequate draw down facilities a+t +tnc
dam.

7.2 PRRECOMMEMNDATIONS/REMEDIAI, MEASURES

a. Recommendations

It 1s recommended that monitoring of the lez: roag:

immediately along with investigations to detcrrine
its cause and the remedial action that migh: e
required. 1In addition, it is recommended tna:
onc of the flashboards be permanently removed cr ,
that a method be developed which will absolvrelw :
guarantee the removal of at ileast one fiashoczrd !
for any discharge condition that may be¢ cncoountered
at the spillway. Remedial actions to be moriormed ;
in the necar future include: ;
(1) TFilling and sceding the eroded arcas or the
crest and downstrecar slope of the dam. The
upstream face should be protected against wave
action by the emplacement of riprap zlona the
crest at the water line.
(2} Tree and brush growina on the downstirear sidc A
of the embankment should be removed, 1
(3) 1If the source of the seepr at the toe of the
dam cannot be determined, the area should he l
brought un to the prevailinc elevaticn of the p
toc Utilizing & graded filter materia. de- .
sianed to retard flow and precvent the noverent ﬁ
of fine material. {
(4) All spalled and detericrated concrete at the
seillwer should pe reczired andé the siltation
orn the upstrear side of the weir should be
remoaved.
L 5. C&M Malntenanco &nt Proceaures
It is recommended that the sssociation's c¢xisting
wOor: vrograr o4 cxpanded to include periodic mein-
! tenance of the can and the aevelopnent of opera-
| tional procecdures. The owners should develor an
cmeraenctT action T.zt o and 0N Troan warning suUE-
tem to minimize v srentii . Ior flood damage
dgownstrean.
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Conc.

Foorbridge * Elr 1271. ¢4
_! £l 1269.8 Cone. Wingwall
j—————— Stop Log Pos/t
Sedimentation v R 5 £1.1267 .8
Level o°* o ° o ;
L . - .
o a . o ‘e O . ol ) Conc.

Werr & Apron
E1.1264.7

2 Wood & /Mertal 8" Flosnboards

£t 1262 3

SECTION A-A

SPILLWAY ELEVATIONS
NOT TO SCALE

S );i Charn Link
] :>l 5 F
X5
] IXNNA Crest EI 1272
[
v £/ 1269.8 /5 N i
7 |
Ypstream Slope / ' ’
Unknown Composition Unknown 2 i
/ _.]/
/ 17 €
f
£l 1254 4 ‘

SECTION B-8

EMBANKMENT ELEVATIONS
NOT TO SCALE

UPPER HIGHLAND LAKE DAM
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March, 198l
Dam Crest Looking Southwest

' March, 1981
Dam Crest Looking Northeast




March, 1981
Upstream View of Spillway

March, 198|
Downstream View of Spillway
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March, (981
Seepage at Downstream Toe
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March, 198l
Downstream Channel and Pipe Culvert
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CHECX LIST
HYDROLOGIC AND HYDRAVLZC DATA
ENGINTERILG DATH

DRAINAGE AREA CHARACTERISTICS: 0.12 sg. mi.
ELEVATION TCr NORMAL POOL {STORAGE CAPACITY): 1269.8 NOVD (m3.0 a- ft.)
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): -
ELEVATION MAXIMUM DZSIGH POOL: -
ELEVATION TOP DAM: 1277 NGVD (106.0 acre-feet)
CREST: gpillway

a. Elevation 1267.8 NGVD (Top ¢f concrete weir)

b. T}"pe Concrete Weir

€. Width approuimatelv 24 inches

d. Length 1¢.75 feet

e. Location Spillover ieft aAhutment

f. Number and Type of Gates Three €-inch-hial flashpcards
OUTLET WORKS: None okserved

a. Type

b. Location

Ce. Entrance invercts

d. Exit inverts

€. Emergency draindown facilities
HYDROMETEOROLOGICAL SAGRS: None

a. Type

b. Location

¢. Records -
MAXTINUH N0 -DAMAGING DISCHARGE: 1¢2 cfs
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